The somatostatin receptor on isolated pancreatic acinar cell plasma membranes. Identification of subunit structure and direct regulation by cholecystokinin.
Somatostatin binding to its receptors on rat pancreatic acinar membranes was characterized with [125I-Tyr1]somatostatin. Binding at 24 degrees C was rapid reaching a maximum after 60 min and was reversible upon the addition of 1 microM unlabeled ligand. Scatchard analysis revealed a single class of binding sites, with a Kd of 0.32 +/- 0.03 nM and a binding capacity of 600 +/- 54 fmol/mg of protein. Specificity for the somatostatin was demonstrated with the inhibition of labeled hormone binding by somatostatin analogs in proportion to their biological activities. When [125I-Tyr1]somatostatin was cross-linked to its receptors with the photoreactive cross-linker n-hydroxysuccinimidyl-4-azidobenzoate, the hormone was associated with Mr = 90,000 protein. Similar mobilities of the radioactive band were observed in the presence and absence of dithiothreitol. In contrast to other unrelated peptides, cholecystokinin (CCK) and its analogs directly reduced [125I-Tyr1] somatostatin binding to isolated membranes. The effect of CCK was one-half-maximal at 3 nM and maximal at 100 nM. In the presence of 3 nM CCK8, the binding capacity for somatostatin was decreased to 237 +/- 39 fmol/mg of protein without a significant change in affinity. Dibutyryl cyclic GMP, a CCK receptor antagonist, blocked this action of CCK8 indicating that the CCK receptor mediated the decrease in [125-Tyr1]somatostatin binding. In contrast cerebral cortex membranes, which also possess a somatostatin receptor, were not regulated by CCK. These results indicate, therefore, that 1) purified pancreatic acinar plasma membranes contain specific receptors for somatostatin, 2) the receptor has an apparent Mr of about 90,000, and 3) the binding of somatostatin to its receptor on pancreatic plasma membranes is regulated by CCK analogs acting via the CCK receptor.